Pharmacological characteristics of a novel nonthiazolidinedione insulin sensitizer, FK614.
We evaluated antidiabetic effects of 3-(2,4-dichlorobenzyl)-2-methyl-N-(pentylsulfonyl)-3 H-benzimidazole-5-carboxamide (FK614), a benzimidazole derivative without a thiazolidinedione structure, which was obtained using C57BL/KsJ-db/db mice (db/db mice). In db/db mice, the potency of FK614 for hypoglycemic effect was comparable to that of rosiglitazone and approximately 15-fold greater than that of pioglitazone. FK614 also showed a potent attenuating effect on hypertriglyceridemia in db/db mice, as well as rosiglitazone and pioglitazone. In C57BL/6J-ob/ob mice (ob/ob mice), ED(50) values of FK614 and pioglitazone for hypoinsulinemic effect were 1.3 and 11.8 mg/kg, respectively. FK614 also improved the impaired glucose tolerance in ob/ob mice. In normal rats, FK614 did not influence plasma glucose and insulin levels but significantly decreased both plasma triglyceride and nonesterified fatty acid levels. FK614 was found to activate peroxisome proliferator-activated receptor (PPAR)gamma-mediated transcriptional activity in the reporter gene assay as well as thiazolidinedione derivatives, although its maximum effect was less than that of thiazolidinedione derivatives. In rat toxicity studies, hemodilution effects for FK614 were less than that for rosiglitazone. Overall, these studies suggest that FK614 improves insulin resistance in such animal models through activation of PPARgamma-mediated transcriptional activity and that it would be a new therapeutic candidate with potential for the treatment of type 2 diabetic patients.